380-1

NATURAL RESOURCES CONSERVATION SERVICE
CONSERVATION PRACTICE STANDARD
SOUTH DAKOTA SUPPLEMENTS ITALICIZED

WINDBREAK/SHELTERBELT ESTABLISHMENT

CODE 380

DEFINITION

Linear plantings of single or multiple rows of trees or
shrubs established for environmental purposes,

PURPOSES

Reduce wind erosion.

Protect growing plants.

Manage snow.

Provide shelter for structures and livestock.
Provide wildlife habitat.

Provide a tree or shrub product.

Provide living screens.

[mprove acsthetics.

Improve irrigation efficiency,
CONDITIONS WHERE PRACTICE
APPLIES

On any areas where wondy plants are suited,

CRITERIA

General Criteria Applieable To All Purposes
Named Above

The location, layout and density of the planting will
accomplish the purpose and function intended within a
20-year period,

I'he maximum design height (H) ler the windbreak or
shelterbelt shall be the expected height of the tallest
row of trees or shrubs at age 20 for the given site,

Heights may he estimated based on: 1) performance of

the individual species for comparable species)
nearhy areas or similar sites) or 2p predetermined and
documented heights using Section [ of the Seuth
Dakora Technical Guide (SDTG). Windbreak
Suitability Groups (WSG)

Unless state. county, or township regulations differ, the
windward rew of plantings on the north and west sices
of roads will be a minimum of 160 feet front the
shoulder, For pluntings on the south and eaye sides of
reads, the windward row will be a minimum of 100 feet
from the showlder, and the row nearest the rood showld
beat fecst 112 timey ity mature height from the edae
of the road,

The planting will be protected from adverse impacts
such as livestock damage or fire,

Avoid planting trees or shrubs where they will interfere
with structures or-any above or below ground utilities,

Species Selection

Species must be suitable and adapted to the soils,
climate and purpose. See Windbreak Suitabilin
Growps in Section I of the SOTG for a detaited listing
af species suited o the sotls at the site

Generally, plan to use a single species It a row except
where soil fype dictates g change or where species 1o
be mived are compatible. See Table |, Guide o
Campatible Species.

Plantings of three or fess rows will have a different
species i gach row. Thiv specification does not apply
o conjfer species. Plantings of 4 fo 10 rows mus! ol
cantati mare than 2 rows af the same deciduous
species uiless soil conditions limit the choice of
sprecies

Windbreak Desizn

Windbreak design density will vary based on the
planned finciion of the harrice. Windbreak densine is a
Sunction of the number of rows in the planting, the
species and spacing used, and the season (lealon
versus leal offi

Conservation practice standards are reviewed perindically and updated if needed. To obiain the current
version of (s standard, contact the Natural Rescurces Conservation Service,
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I Spacing between rows

Spacing between adfccenl rows can vary ar
be uniform. If plantings are to be cultivated,
plan the row spacing four fect wider than the
width of the cultivarion eguipment. Meacimum
row spacings will depend on site conditions
and plannced barrier function hut will not
exceed 22 feet, COptimum between the raw
spacing is 2 ¢o 16 feet, Spacing in excess of
16 feet will require continons cultivation of o
poriion or masi of the planting for the life of
the planiing.

b

Spacing within row

Spocing between plasis within ame given row
iy generally wiform, unless species changes
vecur. Planting density recommendations
urer

Plant to Plant
Spacing in I

Planr Types/Heighis

Shrichs F-6
{less than 10 ft. in
height}

f— i

Midyize broadieaf

frees

(10 =235 M1 in heighil fi- [
Cledar or Juniper = I
Pine/Spriice &—f2

Med. to tall broadieal
{Ereater than 25t in
helahil

When plamtings exceed the mininnunt design
ariteria through the uve of additional rows,
plant 1o plant spacings up to 16 feet may be
planmed for appropriate species.

FF neort mnenn ey sppeacimps g prlaneed,
emphasize with the lond wser, the importance
of replacing dead trees.

Closer spacings, both between rows and
within raws, result in praviding proteciion n
a sharter period of time. Where appropriate,
Plantings with narrow spacings can he
desiened with a thinning recommended to
achieve the ultimate density,

Mainiain an wolation strip for the [ife of the
planting. The mininmum widih of the isolation

SOUTH DAKOTA TECHNICAL GUIDE
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sirin will be eight feet for unfenced plantings,
Far fenced plantings, the mintmam width of
the isolation steip will he equal to the average
row spacing or fo the width of the cultivation
eguipment plus four feet

KA Twin Row-High Densiny Designy

Twin row-figh density plantings may be used
ey cor ellernative design in apprapriale
seitings. This design will consist of two
closely spaced rows (four to six feet) nsing the
scamre species in each set of patred rows,

The use of mudtiple twin rowy can-be very
effective in reducing snow logding. Spacing
Between sets af twin rews can vary from 23 to
A feer to achicve the desived objective.

Planting Stock

Only viable, high quality, and adapted planting stock
or seed will be used. Planting stock muse be of known
arigin. Superior named vavieties are recommended
over carmon varietics and should be used when they
are available. Common varielies are appraved for
use; however, care needs ta he taken that seedlings are
grown from locally adapted seed sonrces. See Table 2

Jor suidance on caliper, age, and hetght requirements.

Planting Site Preparation

Site preparation shail be sufficient for establishment
and growth of selected species and appropriate for the
site. Planting sites shall be property prepared based on
the soil type and vegetative conditions encountered.
Avoid sites that have had recent applications of
pesticides harmful o woody species. Apply pesticides
only when needed, Handle aecording to federal, state,
and local regulations, and properly dispose of enpty
containers. Follow all label dircetions and precautions
listed on containers.

1. Reguiremenis for arable sites land that is
tiffed or tillabie)

The fand on which rrees and shirubs will be
planied must be eaventially free of vad and
perennial weeds bafore planting. The
[fodlowing site preparations are vegquired:

o, Serclely wirey:

Applicable for all Techmical Guide
areas. Planting sites (n moistire-
depleting cover such as sod, sweel
clover, or alfalfa are to be tifled
fmaldboard plow, disk plow,
reotifler or similar equipment) by
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drly | of the vear prior to the
planting of the windbreak/shelierbelt,
Al sod for the entive site will be
destroved during the summer fallow
period Fall seeded temporary cover
may be used where negeded o controd
Lrosion.

Note! Primary noxious weeds must
b controlled fn accordance with
state and [ocal reguwiations before the
windbreak (s planted

Insiead of tillage, yod may be killed
by non-selective herbicides the pear
prior to tree planting. Plant (rees
and shrubs i the bifled yod. On
heavy sails. narrow tiflage sivips may
he necessary in the killed residue to
achieve a satisfivctory planting when
d tree-planting machine i5 used

Oy sanely sites (WSG 8 5 and 7) that
require profective cover because of
serions susceptibilicy to soil blowing,
s meay be killed by nonselective
herbicides i g strip af least 36
inches wide the year prior o treg
planting. Plant rees in the center of
the strip.

Emall wrain or row crog stubble
sifes:

i For the Eastern and Faxt
Central Technical Guide
areas, the planting site may
bet prepared in the fall or in
the sane spring s e tree
planting iy made.

{f the site v small arain
stubble, or clean tilled row
crap, and it is reasonably
Sfree af weeds, trees and
shruby vy be planted in
the stubble withawt prior
Jrreparation,

It sy be mecessary to Hill a
narrow sirip ta kil weeds or
volunteer grain, or o
prevent stalks and ather
residne from clogging the
wee planter. If fabric mulch
ar ather mulch materials
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are fo be installed, till in the
spring before planting,

Tillage on sreep slopes must
e an the contour or cross-
slape. A cover crop or
strehble must be mainiained
Between the rows fo conirol
erasion and sediment
depasition on planted stock
it profect the trees from
goil blowing on sandy sites,

For the Western, West Central, and
Black Hills Technical Guide areas,
the site must be summer fallowed By
July & of the year prior to planting,
unless d determinalion is made which
inclicates that nroisture conditions
are faverable to plant withont
ferllowing.

{f it ix determined that moisture
canditions are favorable for planting
without summer fallow, the planting
site may be prepared in the fall or in
the same spring as the iree planting
15 micnde,

If the site is small grain stubble, or
clean (illed row crap, and it iy
veasonally free of weeds, trees and
shrubs may be planted in the stibble
widhan! prior preparation,

ft may he necessary ro Hll a narrow
steip fo kil weeds or volunteer grain,
o fo prevent stolks and other residue
Jrom clogging the tree planter. If
Sabric mulch or ather mulch
materials are to be installed, tifl in
the spring hefore planting.

Tillage on sieep slopes must be on
the contour or cross-slope. 4 cover
cref ar siufihle must he moatamed
between the rows to control erosion
and sediment deposition on planted
stock o to protect the trees from saif
blowing on sandy sites

Nontarable sites and/or erosive sites

i those sites where it iy not practical or
possible ro operate equipment (because uf
steepness or other [imitarions), where tillape
af the entive site will conse excessive eroxion
or where tillage of the entive site is
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fmpractical, the following methods of site
preparation may he used’

Maching or hand scalp an area at least 36
inches in diameter and plant in the center of
the scalped area.

Rotoull a strip at leqst 36 inches wide the vear

prior ta freg planting and plant in the center
of the (illed area

Kill the vegetation in o 36-inch diameter or
larger area ar in.a 36-inch or wider sirip with
a nonselecrive herbicide the year prior fo ireg
planting and plant in the center of the treated
ared.

Planting v competing vegetation withour firse
killing it with tillage or herbicides is not
allowed under this standard,

Application af fahric weed barrier over living
sod Iv mol g suitable site preparation method,
Fabric weed barricr iy applicd for in row
weed cantral, ar maisture conservation affer
the frees are planted

A Site preparation methods that may be used to
establish odd area or wildlife plantings on
nonarahle sites,

i An alternative method of site
preparation on WS s 5 and 7 sites
that are in mative gross sod iy (o
fMant trees ina shollow fureaw 2 1o d
inches deep and at least 18 incles
wide. The yod should be thrown o
haik sides. The firrow showdd be
prepared immediarely prior 1o or as
part af the planting operation,
Plantings on this site shall he limited
to conifers. Suitable broadleaf trees
and shrubs can be used on WSG §
sites i siv-foot wide fabric muloh i
installed. Narive shrubs can be used
an WEG T site {f six-faat wide fabric
madeh is installed. Sce Mulching
(484) specification for insiallation
procedurcs.

b, Hend planting on sod sites using
rooted stock

i Maniing must he
accomplished n the
approximate cenfer of o sie
on which the sod has been
cleared

SOUTH DAKOTA TECHNICAL GUIDLE
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il, Cleared site must be 36
iriches 1 diameter,

Hi Deprh of cleared site — two
ter four inches.

i, Place cleared sod on down
slope side of clearing.

v, Planting showuld be done
with a tree planting bar, tife
spade, or pointed clay
shovel,

o Hand plantive an wel soily using
willow or coftonwood cuftings.

Planting may be agccomplished using
faned planting equipment or by
directly inserting the culting in the
sl The planting site need not be
cleared of vegetation

Planting

The planting shall be done at a time and manner to
insure survival and growth of selected species,

Al plantings shall be made between the lime in the
early spring when the frost lecves the soil and June st
Bare root canifers should he planted by May |3

Plane only when air temperatures are above freezing,

Plant seedings in nearly vertical position with root
collars at or abont one inch below the soil surfoce.

Pack soil aronnd seediings 1o elintinate afy pockets,

Protect roots of seedlings from drving during all
oprerations,

D nent prlant an hot, windy days frraveid excessive

drying.

Moisture conservation or supplemental watering shall
be provided for plant establishment and growth where
natural precipitation is wo low for the selected species.

Crea-texiile fabric, tree mots, and other appropricate
arganic mulch materialy may bewsed for weed comirol
and moisture conservation for new plantings on afl
sftes,

Accepiabie mulches, fabric. or mat materials must
allow for water infiliration and air movement, Fabric
gty will e a minimum of three feetf by three feet in
size and properfy secrred. Manufactured fabrics and
e mals must have a serviceable dife span of ar least
36 months
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When organic mulches are used, the materiad shall he
placed in a mirimum four-inch deep laver and af least
g two-foot wide radius around the seeding. Organie
mulehes should be kept at feast six inchey away from
the main stem of trees and shrubs,

Care and maintenance

Cantral competitive vegetation in the planting wntil the
grownd surface is shaded by the treey and shrubs
dring the growing season, Generallv, this means a
mininem of three vears of weed control afier the daie
af planting.

Coantral the veeds in the row with g within-the-raw
cudtivatar, over the row cultivator, hand hoelng,
herbicides, or plastic mulch (weed barriers). Do not
cultivate deeper than three inches.

Contral the weedy between the row with o shovel,
sweep-type enltivator, or tandem disk, T avaoid
damame to free rools, do not cultivaie deeper than
three incles,

If fartic mdch i wsed in the row, control the weeds
between rows with tillage or herbicides. Use caution
when doing fiflage 1o avedd snageing the fabric mulch,

Continne cultivation until Auguse 13,

Chir wntifled sites prow between the rows approximately
aice edelt month during the growing season.

Repdace all dead seedlings annually for at feast fwo
years after the planting {s made.

Inspect the windbreak periodically to meanitor adverse
impacts such axy pest infestations or pesticide wse on
adfacent lands. Tauke the necessary sieps to profect the
planting. Harmifil pesis present an the site shall be
controlled or eliminated ay necessany.

Additional Criteria To Reduce Wind Erosion:
Protect Growing Plants

The windbreak will be oriented as close to
perpendicular to the troublesome wind as possible.
The interval between windbreaks shall be determingd
using currenl, approved, wind erosion technology o
achieve the quality level for the soil or plant resource.
The distance sheltered by the barrier shall be 10 times
the design height (H).

The wind erosion control system should consider
temporary measures o supplement the windbreak uniil
it is fullv funetional,

Any design af one or more rows s acceptable for a

Jield windbreat.

SOUTH DAROTA TECHNICAL GUIDE
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Additional Criteria To Manage Snow

The windbreak will be oriented as close to
perpendicular to the snow-bearing wind as possible.

For snow distribution. the maximum windhreak
density will be 35 percent and the interval between
harriers will not exceed 20H.

Far snow accumulation, the minimum barrier density
will be 50 percent and the windward row will be a1
least Lo0 feet from the area to be protecied.

Windbreaks will be located so that snow deposition
will not adversely impact the area to be protected.

If possible, extend the planting 100 feer beyond the
protected area so snow eddving around the ends does
nof impact the protecied area.

Living snow fence - windward row 160 10 250 feet
from the shoulder of the road, Minimum of three rows
to provide the necessary density,

Additional Criteria To Provide Shelter For
Structures And Livestock

The planting will be oriented as close 10 perpendicular
to the troublesome wind as possible.

Far wind protection, the minimum barrier densicy will
be 63 percent. AN areas needing primary protection
shondd be located within TOH of the desizn height of
fie tallest tree row,

Primary plantings tre reguived on the north and west
sides of primary areas in need of protection (PAP)

The swinchward row musd be g mininim of 200 feet from
the PAP, except where ownership or sofl conditions
rastrict the planting.

Mintmum number of rows required for primary
plentings fo provide g menimem of 65 percent density
and the space reguired to store drifed snow i the
windhreak:

- sl raws in Major Land Resource Areas
FMLRAx) 534, 380, 604, 61, 62, 634, and 64

= geven rows in MLRAs 1024, 1028, 338,
S5C 338, 53C 638, and 66,

Each of the following conditions will reduce the
nimber af rows required for adeguate protection by
ane!

L A snow trap of one or more rows of shrubs
planted 100 feet windward and parallel 1o the
primary planting.
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2. A field windbreak located less than 660 feet
wingward and parallel to the primary
Planting

3 Plawniing one of the firse two windward rowy to
canifers,

A primary planting using the twin-row high-
density design will congist of three or more
sets of twin rows in all MLRAs for primary
antings. The same species should be used in
baoth rows of a set, at least one set should
coniain conifers,

Secondary plantings can be planted on the south and
east sides of PAP. The windward row should be a
arnimm af 100 feet from the PAP, except where
ovnersiip ar soil conditions restrice the planting,

Any designeaf one ar mare rows iy geceprtablé for o
secondary planting.

Plant one or mare twin row sets for secondary
planiings. The same speciey should be used tn hoth
rows of o sel.

Additional Criteria To Provide Wildlife Habitar

To enhance the wildlife value of plantings, plant two or
move rows af sheubs, shruh like trees, or conifers on
the leeward side of multi-row plantings. Include frci
producing shrubs where possihle

In muldtiple row plantings, containing more than three
rows, the feeward rows may he planted in groups or
segments conmlaining five or more plants of one species
i a series o enfance wildlife valwes,

Additional Criteria For Screens

Moise screens shall be dense, as tall as, and as close 1o
the noise source as practicable,

Wisual screens shall be located as close to the observer
as possible.

Additional Criteria To Improve Aesthetics

Lise tree and shruh species with attractive form, foliape
color, und flowers,

Inelude conifers and other colorfid species in the
jplanting,

CONSIDERATIONS

Spacing between windbreaks and rows of windbreaks
may be adjusted, within limits of the criteria above, to
accommeodate widths of equipment.

SOUTH DARKOTA TECHNICAL GUIDE
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Selection of plants for use in windbreaks should favar
species or varieties tolerant to herbicides used in the
area,

Plants that may be alternate hosts to undesirable pests
should be avoided.

All plantings should compliment natural features.
Where water erosion and/or ranoft from melting snow
is a hazard, it should be controlled by supporting
practices,

Wildlife needs should be considered when selecting
tree o1 shrub species,

Species diversity should be considered to avoid loss of
function due to species speeilic pests,

Consideration should be given to adverse offsite
effects.

Ceansult the Pext Management standard for puidance
where pesticides will be wved

PLANS AND SPECIFICATIONS

Specilications for this practice shall be prepared for
each site. Specifications shall be recorded using
approved specifications sheets, job sheets, narrative
statements in the conservation plan, or other acceptable
docwmentation.

OPERATION AND MAINTENANCE

The following actions shall be carried out to insure that
this practice functions as intended throughout its
expected life. These actions include normal repetitive
activities in the application and use of the practice
(operation), and repair and upkeep of the practice
(mamtenance):

Replacement of dead trees or shrubs will be continued
until the barrier is functional.

Vegetative competition will be controlled.
Supplemental water will be provided as needed.
Thiins thie barvice o asaitain its fuoctio,

Damaging pests will be monitored and controlled.
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TABLE I, GUIDE TO COMPATIBELE SPECIES

DECIDUOUS (BROADLEAF, i TREES

Crroup 1 Girpup 2 Group 3 Grroup 4

| Green Ash : Commoan chokecherry Cattonmwands Siberian elm
Honevlocust Crabapples Hybrid popldars (D wot alternate with any
Hackberry Ruysian-plive PRREREE OF-SHWD Species)
CONIFEROUS TREES
Grronp 5 . Group 6

Black Hills spruce
Blue spruce
Ponderosa pine
Scuich pine

Ausdrian pine

Eastern redoedar

Roclky Mowntain funiper

DECIDUQUS (BROADLEAF) SHRUBS

DECIDUOUS (BROADLEAF) TREES AND SHRUBS

Grronp 7

Gironp 8

Crenp 9 o

Lete filae

Lifac

Peking cotongaster
Siberian peashrub

E‘H}'DPE{J‘H Cotonedster

American plum
Redasier dopwood

Silver huffaloberry

frees:

Bair ok

Crreen axh

Shrichs.
Lilae

Siherian peasfirnh

Hackberry Peking coloneaster
Crabapples  Enropean cotorneaster
Honevlocust  Amur honevsuckle

=
= dwny tree can be alternated with any shrub in this group

TABLE 2 - SUGGESTED NURSERY STOCK GRADES

Culiper 1 inch above roat collar

Desirable Height

it inches) Range Ape
Minimum Maximum fIn inches) {In years)
Shribs 376" 172" 12:24 7 I 20
Cedar or Juniper s 38 a-12" J-tn J-2, 2=
Micsize broadleal 3taT P Fa2a F-f1 2.0
Pine Fi32r 38" f-12" 20, 2-4, 2-2
Spruce 732 2" G-10" 2-2
Mid to Tell broadieal 346" 2 f2.24" I-t), 2.0, 3-f]
Rooted Cuttings ¥ 14" | 5/8" 16-24" 1-0)

2 Rowted cuttings include cottonwoods, poplars, and willows,

SOUTH DAKOTA TECHNICAL GUIDE
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Suggested Row Arrangement For Different Size Primary Windbreaks

Width of Belr in Rows [/ 8 fa 12

(Row Numbrers)
Shrubhs {-2-4 /-2-7-8 f-2-7-8-9- 10 J-2-F-Bathafda ) 112
Cedear or Juniper f-2-3.6 1-2-7-8 f-2-T-5-0- 1 f-2-F-f-8-0011-12
Midsize broadlea) trees =356 2-3:-4-7-8 F-3-A-5-0-T-8-8- 00 | 2-3-d-3-0-T-80. 007112
PivedSpruce {-3.6 I -t-T-K f-f-7-8-5- 1 d-Fullaffip]7-12
Med. to tall broadieaf 3-4-5 3-4-3-6 3-4-5-6-7 Fed-FafiaT-N
frees

Row [ is in the windward or owtside row i refation to the area protected, For g 3- 3= 7= 9= or | -row windbreak,

eliminate row 3 of a 4-, 0-, 8- 1, or  2-row windbreak in the above table.

Becatse most snow pack is stoved within the fivst seven rows of @ windbreak, rows elght an up shonld contain

drought tolerant species.

Russian-olive. crabapple. and amur maple are examples of midsize broadieaf trees.

Crreen ash, hackberey, and bur oak are examples of tall broadieal trees.

Tall brogdleal irees may be omitred from wildlife plantings.

Twin raw high-density design

Planting rows: Set | is the windward row. Ser 2 shonld be 23-30 feet away fron Set |, Set 3 showld be 35-50) feet

fram Ser 2, and 33-50 feat away from Ser 4

Switable Seis
Shruhs 14
Cedar or Juniper 1-2-3:4
Midsize brogdieaf trees 2-4
Fine 13-4
Spruce a-d
Med o tall broadleaf trees 2-3

Additional twin-row sets can be added leeward of Set 4 at a distance of 25 - 30 fieet between sets,

The species listed as suitable for Ser 4 cam be repeated tn any additional sers leeward,
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